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(57)Abstract: . 
PROBLEM TO BE SOLVED: To provide a cylinder sleeve where 
bonding property can be improved by the increase of the area of 
bonding between the inner peripheral surface of a sleeve and a 
plating layer and the heat of combustion gas applied to the 
plating layer can be rapidly dissipated by the increase of heat 
transfer area and, as a result, peeling of the plating layer can be 
practically prevented. 

SOLUTION: Aluminum alloy powder of 20-100 /urn average 
particle size is solidified with the addition of 1 5-38 wt.% silicon 
(Si). The sleeve 3 is formed by using a material obtained by 
solidifying and extruding the rapidly solidified powder, and initial- 
crystal silicon (Si) of <20 jum average particle size is formed. 
After alkali etching treatment is applied to the inner peripheral 
surface of the sleeve 3, plating is applied. Then the sleeve is 
disposed within a cylinder main body 2a made of aluminum-alloy 
casting to constitute a cylinder block 2 for internal-combustion 
engine. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The cylinder sleeve characterized by performing plating after forming a sleeve in the end of 
rapidly solidified powder it has the chemical composition which added 1 5 - 38% of the weight of silicon 
(Si) in a sleeve base material using a solidification extrusion formation ingredient and carrying out alkali 
etching processing to the inner skin of this sleeve. 

[Claim 2] The cylinder block for internal combustion engines characterized by performing plating after 
being the cylinder block for internal combustion engines which arranges and constituted the sleeve 
made from an aluminium alloy in the cylinder book inside of the body made from aluminium alloy casting, 
making the aluminium alloy which constitutes said sleeve contain silicon (Si), and a mean diameter's 
using this silicon (Si) as primary phase silicon (Si) 20 micrometers or less and carrying out alkali etching 
processing to the inner skin of said sleeve. 

[Claim 3] The cylinder block for internal combustion engines according to claim 2 characterized by 
making the aluminium alloy which constitutes said sleeve contain silicon (Si) 15 to 38% of the weight. 
[Claim 4] The cylinder block for internal combustion engines according to claim 2 characterized by 
having carried out condensation solidification and forming the aluminium alloy powder whose mean 
particle diameter is 20-100 micrometers about said sleeve. 



[Translation done.] 
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* NOTICES * 

JPO and NCI P I are not responsible for any 
daraages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a cylinder sleeve and the cylinder block for internal 

combustion engines. 

[0002] 

[Description of the Prior Art] the sleeve of the product [ internal combustion engine ] made from an 
aluminium alloy — the cylinder body made from aluminium alloy casting — cast-wrapping — press fit — 
or — burning — inserting in — it arranges and there is a thing equipped with the cylinder block for 
internal combustion engines which manufactures it inside as performs predetermined plating to a sleeve 
inside. Thus, when plating to sleeve inner circumference, a surface oxide film is removed and raising the 
affinity to the sleeve inner skin of a deposit is made. 
[0003] 

[Problem(s) to be Solved by the Invention] However, the conventional sleeve member was using 
ingredients, such as 1 2Si-3Cu-aluminum material, and although the oxide film was removable by carrying 
out etching processing, a front face is still smooth and was not able to raise affinity to the sleeve inner 
skin of a deposit further. 

[0004] It was made in view of this actual condition, and the plane-of-union product of sleeve inner skin 
and a deposit increases, and much more improvement in affinity is possible for this invention, and it can 
radiate heat promptly in the heat of the combustion gas added to a deposit by the increment in heat 
transfer area, and aims at moreover providing a lifting with a pile cylinder sleeve and the cylinder block 
for internal combustion engines for exfoliation of a deposit. 
[0005] 

[Means for Solving the Problem] In order to solve said technical problem and to attain the purpose, this 
invention was constituted as follows. 

[0006] invention according to claim 1 — " — cylinder sleeve characterized by performing plating after 
forming a sleeve in the end of rapidly solidified powder it has the chemical composition which added 15 - 
38% of the weight of silicon (Si) in a sleeve base material using a solidification extrusion formation 
ingredient and carrying out alkali etching processing to the inner skin of this sleeve. " — it is . 
[0007] Since silicon (Si) particle size can be made sufficiently small by using the ingredient which 
carried out solidification extrusion molding of the end of rapidly solidified powder the silicon (Si) content 
of a sleeve base material was made into 15 - 38 % of the weight according to invention according to 
claim 1, in the alkali etching process which is pretreatment of plating, the deposit of plating is not 
checked but the adhesion of plating is secured. 

[0008] Invention according to claim 2 is the cylinder block for internal combustion engines which 
arranges and constituted the sleeve made from "aluminium alloy in the cylinder book inside of the body 
made from aluminium alloy casting. The aluminium alloy which constitutes said sleeve is made to contain 
silicon (Si), cylinder block for internal combustion engines characterized by performing plating after a 
mean diameter's using this silicon (Si) as primary phase silicon (Si) 20 micrometers or less and carrying 
out alkali etching processing to the inner skin of said sleeve. It is ". 

[0009] According to invention according to claim 2, the aluminium alloy which constitutes a sleeve is 
made to contain silicon (Si). By a mean diameter using this silicon (Si) as primary phase silicon (Si) 20 
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micrometers or less, and carrying out alkali etching processing at the inner skin of a sleeve The silicon 
(Si) of sleeve inner skin is removed by alkali etching processing, and irregularity is formed in sleeve inner 
skin, and moreover, since the mean particle diameter of a silicon (Si) particle is small Can form detailed 
irregularity precisely, the plane-of-union product of sleeve inner skin and a deposit increases, and much 
more improvement in affinity is possible. There is an anchor effect by irregularity, heat transfer area can 
increase by the increment in a plane-of-union product further, heat can be promptly radiated in the heat 
of the combustion gas added to a deposit, and it is a pile to a lifting about exfoliation of a deposit. 
[0010] invention according to claim 3 — " — cylinder block for internal combustion engines according 
to claim 2 characterized by making the aluminium alloy which constitutes said sleeve contain silicon (Si) 
15 to 38% of the weight. " — it is . 

[001 1] According to invention according to claim 3, by making the aluminium alloy which constitutes a 
sleeve contain silicon (Si) 15 to 38% of the weight, since there are many silicon (Si) contents and the 
mean diameter of a silicon (Si) particle is small, more detailed irregularity can be formed precisely, the 
plane-of-union product of sleeve inner skin and a deposit increases, and much more improvement in 
affinity is possible. 

[0012] invention according to claim 4 — " — cylinder block for internal combustion engines according 
to claim 2 characterized by having carried out condensation solidification and forming the aluminium 
alloy powder whose mean particle diameter is 20-100 micrometers about said sleeve. " — it is . 
[0013] According to invention according to claim 4, more detailed irregularity can be precisely formed by 
carrying out condensation solidification and forming the aluminium alloy powder whose mean particle 
diameter is 20-100 micrometers about a sleeve, the plane-of-union product of sleeve inner skin and a 
deposit increases, and much more improvement in affinity is possible. 
[0014] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of the cylinder sleeve of this invention 

and the cylinder block for internal combustion engines is explained based on a drawing. 

[0015] This invention is applied to the water cooling type or the air-cooled four-cycle internal 

combustion engine, and two-cycle internal combustion engine having the cylinder block for internal 

combustion engines, and a sleeve is applied to wet structure or dry construction. 

[0016] It is the sectional view where drawing 1 meets a water cooling type four-cycle internal 

combustion engine's sectional view, and drawin g 2 meets the II — II line of drawin g 1 . 

[0017] As this internal combustion engine's example, although a sleeve shows the water cooling type 

four-cycle internal combustion engine of dry construction to dr awin g 1 and d rawin g 2 , this invention is 

not limited to the gestalt of this operation. 

[0018] As for the four stroke cycle engine 1 of a car, a serial 4-cylinder engine is used. The cylinder 
block 2 of a four stroke cycle engine 1 consists of cylinder-body 2a and a sleeve 3, and is formed in this 
sleeve 3 possible [ reciprocation of a piston 4 ]. The crankshaft which has been arranged through a 
connecting rod 5 in the crank case 7 by reciprocation of this piston 4 and which is not illustrated 
rotates. The cylinder head 6 is formed in a cylinder block 2, and it is fixed to the cylinder block 2 with 
the bundle with the bolt 8. Piston ring 4b is prepared in the piston 4. The cylinder-head cover 80 is 
formed in the cylinder head 6. 

[0019] The combustion chamber 12 is formed by head 4a of the sleeve 3 of a cylinder block 2, and a 
piston 4, and the cylinder head 6. The ignition plug 86 is attached in the cylinder head 6 so that a 
combustion chamber 12 may be attended. 

[0020] Moreover, the inhalation-of-air path 13 and a flueway 14 are formed in the cylinder head 6, and 
the set inlet pipe 15 is connected to the inhalation-of-air path 13. Moreover, an exhaust manifold 16 is 
connected to a flueway 1 4. 

[0021] Opening which attends the combustion chamber 12 of the inhalation-of-air path 13 is opened 
and closed by the inlet valve 18, and opening which attends the combustion chamber 12 of a flueway 14 
is opened and closed with an exhaust valve 19. The cams 32a and 33a of cam shafts 32 and 33 have 
contacted, to the tappets 30 and 31 of an inlet valve 18 and an exhaust valve 19, Cams 32a and 33a 
push an inlet valve 18 and an exhaust valve 19 through tappets 30 and 31, and, thereby, the inhalation- 
of-air path 13 and a flueway 14 are opened to them by rotation of cam shafts 32 and 33 and closed. 
[0022] A water jacket 20 is formed in cylinder-body 2a of a cylinder block 2, it is open for free passage 
to this water jacket 20, and the water jacket 21 is formed in the cylinder head 6. The surroundings of a 
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combustion chamber 12 are cooled with the cooling water of these water jackets 20 and 21, and a 
sleeve 3 is dry construction. 

[0023] While a sleeve shows the water cooling type four-cycle internal combustion engine of wet 
structure to drawing 3 and cooling the surroundings of a combustion chamber 12 with the cooling water 
of a water jacket 20 f a sleeve 3 is directly cooled with cooling water. The seal of O ring 85 is prepared 
and carried out to the lower part of a water jacket 20 between cylinder-body 2a and a sleeve 3. 
[0024] Next, manufacture of the cylinder block for internal combustion engines is explained. Drawing 4 is 
drawing showing the production process of the cylinder block for internal combustion engines. 
[0025] An ingredient is formed in the end of rapidly solidified powder (step S1), the cold isostatic press 
of the ingredient is carried out in this end of rapidly solidified powder, a sleeve material (billet) is 
fabricated (step S2), and vacuum sintering is carried out (step S3). Then, it extrudes between heating 
and heat, and sleeve hollow ****** is formed and it cools (step S4). It heat-treats if needed, this sleeve 
hollow ****** is cut and processed (step S5), and a sleeve 3 is formed. This sleeve 3 is cast-wrapped 
in cylinder-body 2a (step S6), and the honing process of annealing (step S7) and the plating is 
performed and (step S8) carried out (step S9). 

[0026] An ingredient prepares the ingot of the aluminium alloy which made the component of silicon (Si), 
iron (Fe), and others contain to the base material of aluminum (A1) in the end of rapidly solidified powder 
in step SI. After dissolving this above about 700 degrees C, it sprinkles in the shape of a fog, and forms 
as the rapidly-solidified-powder end of an aluminium alloy (powder metal) by the cold or making it 
solidify by carrying out rapidly the cooling rate of 100 degrees C / above sec. 

[0027] The rapidly-solidified-powder end of an aluminium alloy which contains the silicon (Si) whose 
mean particle diameter of primary phase silicon is 20 micrometers or less in 15 - 38% of the weight of 
the range as an aluminium alloy powder ingredient for forming a sleeve material (billet), for example is 
used. 

[0028] As the rapidly-solidified-powder end of such an aluminium alloy, aluminum (aluminum) is used as 
a base material, it is about silicon (Si) and there are some which contain chromium (Cr) 0.4 or less % of 
the weight 1 .5 or less % of the weight, and contain [ copper (Cu) / 6.8 or less % of the weight and 
magnesium (Mg) ] zinc (Zn) for 0.2 - 2 % of the weight and manganese (Mn) in 0.3 or less % of the weight 
of the range in the whole 1.5 or less % of the weight about iron (Fe) 15 to 38% of the weight. 
[0029] In the component in the rapidly-solidified-powder end of the aluminium alloy which was made to 
increase Si content based on the base of No. 2000 of the convention to such JIS, or the aluminium alloy 
of 6000, and was made into 15 - 38 % of the weight Silicon (Si) is added in order to raise abrasion 
resistance and an antiseizure property by making the silicon grain of a hard primary phase or an eutectic 
crystallize all over a metal texture. Iron (Fe) It is added in order to carry out dispersion strengthening of 
the metal texture and to obtain high reinforcement above 200 degrees C. Moreover, copper (Cu) and 
magnesium (Mg) It is added in order to raise the reinforcement in 200 degrees C or less, and about 
those additions, abrasion resistance, a desired antiseizure property, and desired elevated temperature 
and required reinforcement can be obtained in the aforementioned range. 

[0030] For the sleeve material which solidified the rapidly-solidified-powder end of the above aluminium 
alloys Since disintegration is carried out by sprinkling the dissolved aluminium alloy in the shape of a fog, 
and carrying out rapid solidification, The silicon (Si) which aluminium alloy powder is set to about about 
20-100 micrometers with mean particle diameter, and is contained in it Carrying out disintegration, mean 
particle diameter is made detailed so that it may be set to 20 micrometers or less, and the hard primary 
phase silicon (Si) made to crystallize all over the metal texture of the aluminium alloy to solidify is 
distributed for every aluminium alloy particle. 

[0031] on the other hand in step S2, it is — it is — the hydrostatic-pressure press which carries out 
the load of the hydrostatic pressure to a plunger is carried out inserting a plunger into a mold from a 
clear aperture, and maintaining a plunger and a mold at a watertight condition after an appropriate time 
putting and carrying out degassing of the end material of rapidly solidified powder of the above- 
mentioned aluminium alloy into the mold which has a clear aperture in the direction of plurality, and an 
ingredient is hardened in the end of rapidly solidified powder. 

[0032] In step S3, an ingredient is held in a sintering mold in the end of rapidly solidified powder it was 
beforehand carried out in slight hardness, while vacuum suction inside a mold is carried out, heating 
pressurization is carried out, and it considers as the more precise solid lump of mixing of air which is not 
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almost. 

[0033] in step S4, a solid lump is held in an extrusion mold and it heats — having — the mouthpiece of 
an extrusion mold — it extrudes, the shape of the round bar, i.e., hollow ******, in the air, it is cut from 
the section in the cooled part, and considers as the hollow round bar of predetermined length. In 
addition, in this step S4, the parameter on a process is adjusted so that it may become 40 or more 
Rockwell hardness (HRB) about the degree of hardness of sleeve hollow * *** ** after extrusion and 
cooling. 

[0034] in step S5, it is cut by sleeve material die length and an inside-and-outside form and an edge 
process it — having — cast-wrapping — business — a sleeve is formed. 

[0035] cylinder-body 2a of the sleeve 3 in step S6 — cast-wrapping — cylinder die-casting shaping 
which cast-wraps a sleeve 3 is carried out. this case — cast-wrapping — a sleeve 3 is held in metal 
mold, and it is in the condition which supported a part of sleeve inner circumference by supporter 
material, and carries out by leading the molten metal of a predetermined aluminium alloy to the opening 
between metal mold and a sleeve periphery with high pressure. And each part of a cylinder block 2 and 
machining of a cylinder bore are carried out. 

[0036] Even if it binds tight by the difference between the base material under operation, and the 
coefficient of thermal expansion of a sleeve and the force declines by a sleeve's cast-wrapping and 
forming irregularity in front at a sleeve peripheral face, the omission of a sleeve can be prevented 
certainly. In case the irregularity of such a sleeve peripheral face carries out extrusion molding of the 
billet, it can form a detailed crack artificially by adjusting process conditions, such as an extrusion rate 
and temperature. Moreover, it is also possible to use shot blasting. It can form with pickling (etching) of 
other machining or the whole sleeve etc. besides shot blasting. Moreover, it may replace with the 
approach of forming irregularity in a sleeve periphery with shot blasting etc., and raising junction nature 
with a base material, a sleeve and a base material may be joined using low-melt point point solder, and 
omission prevention of a sleeve may be aimed at. 

[0037] Shot blasting means what a shot [ whose particle size is 50-150 micrometers ], superhard bead, 
and stainless steel ball, a zinc bead, a glass bead, and particle size are projection machines about the 
river sand containing many a little larger quartzes etc., for example, projects a work piece at the 
projection rate of 40 - 80 m/s here. 

[0038] Annealing is carried out in step S7. Heat treatment conditions are adjusted so that it may 
become 40 or more Rockwell hardness (HRB) about the degree of hardness of the sleeve 3 after this 
annealing. 

[0039] The plating processing in step S8 is plating of a sleeve inside, and consists of five processes of 
pretreatment which consists of cleaning processing, alkali etching processing, and mixed-acid etching 
processing, alumite processing of surface treatment, and compound plating processing fundamentally, 
and rinsing processing is performed after each process. 

[0040] For every process, rinsing processing is immiersed in two tanks in order, moves the whole 
cylinder block up and down using two separate tanks, and removes the processing liquid of a last 
process. The water in a tank is periodically exchanged for pure new water. Migration at the following 
process can be performed after each rinsing processing termination as promptly as possible, the next 
processing can be performed in the condition that the water screen reaches the front face, it can 
prevent that adhesion of the dust to the processing section etc. and the oxygen in air touch directly, 
formation of an oxide film etc. can be prevented, and the dependability of processing at a next process 
can be raised. 

[0041] And while performing honing to the deposit of sleeve inner skin by honing (step S9) after the 
above plating processing (step S8) and setting thickness of a plating coat to 20 micrometers - 100 
micrometers desirably depending on about 50 micrometers and the case, field granularity of a deposit is 
made below into LOmicromRz. While being able to smooth a deposit front face certainly by this and 
being able to make small coefficient of friction at the time of sliding of a piston 4 and piston ring 4b, the 
holdout of an engine oil can improve and lubricity can be raised. In addition, it is set to B0601 of JIS in 
Rz. 

[0042] although it is the cylinder block 2 for internal combustion engines which cast-wrapped the sleeve 
3 made from an aluminium alloy in cylinder-body 2a made from aluminium alloy casting with the gestalt 
of implementation of this invention — press fit — burning — inserting in — you may arrange. 
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[0043] An ingot extruded material is used for the conventional sleeve base material, and this ingot 
extruded material has a comparatively low silicone content in it In the process which a coefficient of 
thermal expansion is equivalent to the aluminium cast ingredient of a surrounding cylinder body, or is 
less than [ it ], and cast material solidifies in case this cylinder block is manufactured and a sleeve base 
material is cast with an aluminum die casting That a clearance is generated between a sleeve base 
material and an aluminium cast, for this reason the precision at the time of the bore grinding process in 
a back process gets worse to ** Li and a pan existence of a clearance Since thermal conductivity 
worsens partially, aggravation of configurations, such as cylindricity of a sleeve and roundness, is caused 
and it has become increase of an oil consumption, and the cause of degradation of the engine 
performance. 

[0044] Thus, although it is effective to use the aluminum alloy casting which made the silicon (Si) 
content 1 5 - 38 % of the weight because a clearance does not make it generated between a sleeve base 
material and an aluminium cast In the usual cast material, since a primary phase Si grain is set to 
several 10 micrometers or more, even if it is going to form a plating layer in a front face, it not only may 
produce plating exfoliation at the time of processing, but adhesion is bad and sufficient endurance, such 
as producing plating exfoliation also during operation, is not acquired. 

[0045] For this reason, a sleeve 3 is that mean particle diameter carries out condensation solidification, 
and forms the aluminium alloy powder which is 20-100 micrometers, and mean particle diameter is using 
this silicon (Si) as primary phase silicon (Si) 20 micrometers or less. In the alkali etching process which 
is pretreatment of plating, since silicon (Si) particle size is sufficiently as small as 20 micrometers or 
less, the deposit of nickel-P plating is not checked. For this reason, the adhesion of plating is securable. 

[0046] Thus, the aluminium alloy which constitutes a sleeve 3 is made to contain silicon (Si). By a mean 
diameter using this silicon (Si) as primary phase silicon (Si) 20 micrometers or less, and carrying out 
alkali etching processing at the inner skin of a sleeve 3 The silicon (Si) of sleeve inner skin is removed 
by alkali etching processing, and irregularity is formed in sleeve inner skin, and moreover, since the mean 
particle diameter of a silicon (Si) particle is small Can form detailed irregularity precisely, the plane-of- 
union product of sleeve inner skin and a deposit increases, and much more improvement in affinity is 
possible. There is an anchor effect by irregularity, heat transfer area can increase by the increment in a 
plane-of-union product further, heat can be promptly radiated in the heat of the combustion gas added 
to a deposit, and it is a pile to a lifting about exfoliation of a deposit 

[0047] Moreover, by making the aluminium alloy which constitutes a sleeve 3 contain silicon (Si) 15 to 
38% of the weight, since there are many silicon (Si) contents and the mean diameter of a silicon (Si) 
particle is small, more detailed irregularity can be formed precisely, the plane-of-union product of sleeve 
inner skin and a deposit increases, and much more improvement in affinity is possible. 
[0048] Moreover, the aluminium alloy which constitutes a sleeve 3 is made to contain silicon (Si) 15 to 
38% of the weight, as described above, coefficient of linear expansion of a sleeve 3 is set to 15-22 (at 
200 degrees C), it considers smaller than the coefficient of linear expansion of cylinder-body 2a (for 
example, coefficient of linear expansion 20 (at 200 degrees C) of aluminium alloy ADC12 for JIS die 
casting), and coefficient of linear expansion of a sleeve 3 is made into the value smaller at least 10% 
than the coefficient of linear expansion of cylinder-body 2a.. 

[0049] Therefore, when the sleeve 3 made from an aluminium alloy is cast-wrapped in cylinder-body 2a 
of aluminium alloy casting, While the molten metal by the side of cylinder-body 2a encloses on the 
periphery of a sleeve 3, and a sleeve 3 is heated and carries out thermal expansion Cylinder-body 2a 
follows on being cooled gradually the **** back, and cools and carries out the heat shrink also of the 
sleeve 3, when carrying out cooling coagulation, contract the molten metal by the side of cylinder-body 
2a, and further, temperature follows on falling, and although a heat shrink is carried out Silicon (Si) is 
made to contain 15 to 38% of the weight, and it is a value smaller at least 10% than the coefficient of 
linear expansion of cylinder-body 2a about the coefficient of linear expansion of a sleeve 3. The sleeve 
bolting force by the solidification shrinkage by the side of cylinder-body 2a and the heat shrink after 
coagulation is not eased, and a clearance is not generated between a sleeve 3 and cylinder-body 2a. 
[0050] Moreover, it forms with extrusion in the end of rapidly solidified powder it has the chemical 
composition which added silicon (Si) to the aluminium alloy in a sleeve base material using a 
solidification extrusion formation ingredient By adjusting this extrusion condition, for example, an 
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extrusion rate, temperature, etc., the hollow round bar, Form the continuous projection parallel to the 
die-length direction with a height of 0.1 -2mm, or it reaches. Even after distributing uniformly a minute 
crack with a depth of 10 micrometers - 1mm over a front face and processing it into a sleeve, on a 
periphery front face, by a projection or reaching and leaving a minute crack, junction to cylinder-body 2a 
can be strengthened, and transfer of heat can be made into homogeneity. 

[0051] Moreover, it is although the temperature of a sleeve 3 becomes lower than the temperature 
(value near the melting temperature of an aluminium alloy) when cast-wrapping also in operational status 
(since air cooling and water cooling are made). 100 degrees C - about 300 degrees C and silicon (Si) are 
made to contain 1 5 to 38% of the weight. It is a value smaller at least 10% than the coefficient of linear 
expansion of cylinder-body 2a about the coefficient of linear expansion of a sleeve 3. The sleeve bolting 
force is maintained, a clearance does not occur between a sleeve 3 and cylinder-body 2a, and the 
cylindricity of sleeve inner circumference and roundness are maintained. The heat from a sleeve 3 
periphery front face Since heat transfer is carried out good through a deposit and the three sleeve 
inside of the body to a cylinder-body side, a hot spot cannot be made easily, and printing by the piston 4 
can be prevented. 

[0052] It cast-wraps, predetermined plating is performed after completion (ordinary temperature 
condition), and honing is carried out. Moreover, the cylindricity of sleeve 3 inner circumference, If an 
internal combustion engine is operated after raise roundness, attaching a crankshaft, a piston, etc. to a 
cylinder block 2, concluding the cylinder head 6 with a bolt 8 further, assembling as an internal 
combustion engine and completing Rigidity goes up the circumference of two or more boltholes of the 
cylinder body 2 of a sleeve periphery with which a sleeve 3 carries out thermal expansion, and the 
suspension join of the cylinder head 6 is carried out at this time. Although the resistance over thermal 
expansion of cylinder-body 2a used as the pars intermedia of the bolthole of a sleeve periphery is small 
while resisting thermal expansion Silicon (Si) is made to contain 1 5 to 38% of the weight, and it is a value 
smaller 10% than the coefficient of linear expansion of cylinder-body 2a about the coefficient of linear 
expansion of a sleeve 3. The sleeve 3 of thermal expansion is small, the cylindricity of sleeve inner 
circumference and roundness can be maintained, the isolation nature of the combustion chamber 12 and 
crank case 7 by piston ring 4b can improve, and increase of oil consumption, the fuel consumption 
aggravation by the blow by of combustion gas, and oil degradation can be prevented. 
[0053] The production process when using a solidification extrusion formation ingredient in the end of 
rapidly solidified powder it has as an example the chemical composition which added 25% of the weight 
of silicon (Si) to the basic chemical entity of JIS2000 system or JIS6000 system in a sleeve base 
material was manufactured according to the process of drawin g 4 . 

[0054] The rapidly-solidified-powder end of the aluminium alloy which added the silicon (Si) of the 
amount which uses this JIS2000 system as the base and serves as a hypereutectic presentation 
Aluminum (aluminum) is used as a base material. In the whole silicon (Si) 15 - 38 % of the weight, Copper 
(Cu) 1.5 or less % of the weight for iron (Fe) 1.5 - 6.8 % of the weight. Manganese (Mn) was made and 
chromium (Cr) was made into less than [ (Zinc Zn) 0.3 % of the weight ] and less than [ (Titanium Ti) 0.2 
% of the weight ] for magnesium (Mg) 0.1 or less % of the weight 0.2 to 1.2% of the weight 1.8 or less % of 
the weight. 

[0055] The rapidly-solidified-powder end of the aluminium alloy which added the silicon (Si) of the 
amount which uses this JIS6000 system as the base and serves as a hypereutectic presentation 
Aluminum (aluminum) is used as a base material. In the whole silicon (Si) 15 - 38 % of the weight, 
Magnesium (Mg) 0.4 or less % of the weight for copper (Cu) 1.0 or less % of the weight 0.35 - 1.5 or less 
% of the weight, [ iron (Fe) ] Manganese (Mn) was made and chromium (Cr) was made into less than 
[ (Zinc Zn) 0.25 % of the weight ] and less than [ (Titanium Ti) 0.15 % of the weight ] 0.35 or less % of the 
weight 0.8 or less % of the weight. 

[0056] The example 1 performed nickel-P-SiC distribution compound plating to this inside by using a 
solidification extruded material as a sleeve base material by JIS6000 system in the end of 6061 -25Si 
rapidly solidified powder. 

[0057] The example 2 performed nickel-P-SiC distribution compound plating to this inside by using a 
solidification extruded material as a sleeve base material by JIS6000 system in the end of 6061+2 - 
4Fe-25Si rapidly solidified powder. 

[0058] The example 3 performed nickel-P-SiC distribution compound plating to this inside by using a 
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solidification extruded material as a sleeve base material by JIS2000 system in the end of 2017 or 
2024-25Si rapidly solidified powder. 

[0059] In this example, oil consumption reduction is an improvement of cylinder deformation, and it 
noted cast-wrapping in this and improving back sleeve adhesion. Paying attention to changing into low 
coefficient-of-linear-expansion sleeve material, the usual low coefficient-of-linear—expansion material 
performed selection of a light weight and heat transfer fitness material from the iron system, and was 
taken as aluminum composite at the improvement of sleeve adhesion. 

[0060] The physical properties of this sleeve material and a mechanical property were compared, it was 
shown in Table 1, and low coefficient-of-linear-expansion aluminum was used as the base material, and 
it is the sleeve which formed hard anodic oxidation coatings in the internal surface, and as shown in 
Table 1, the coefficient of linear expansion alpha of a sleeve base material was reduced as compared 
with the aluminium alloy material of 12Si-3Cu, and cylinder-body ADC 12. It cast-wrapped, and the ratio 
with the coefficient of linear expansion of cylinder-body ADC12 which is ** is 0.85, the sleeve cast- 
wrapped and the bolting deformation at the time has been improved. 
[0061] 
[Table 1] 
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Moreover, as it cast-wraps by annealing of 250 degree-Cx 1 hour which carries out after [ heating ] 
gradual cooling and the interface clearance at the time shows in Table 2, it decreases. The interface 
clearance between a sleeve and a cylinder body was measured by eight places to the circumferencial 
direction of a sleeve. The thing of a boa No4 stops die cooling as abnormalities. 
[0062] 
[Table 2] 
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If it cast-wraps and the interface clearances at the time decrease in number, as shown in Table 1, the 
Young's modulus of a liner base material will improve, the roundness of the cylinder after honing and 
cylindricity will be improved, and the flattery nature of the piston ring and seal nature will be improved. 
[0063] Moreover, if it cast-wrapped and the interface clearances at the time decreased in number, 
equalization and an improvement of heat transfer nature would be made, the improvement of the local 
deformation under operation would be attained, the roundness of the cylinder after honing and 
cylindricity will have been improved, the flattery nature of the piston ring and seal nature will have been 
improved, and the oil consumption will have been improved. 

[0064] By carrying out extrusion in the end of rapidly solidified powder using a solidification extrusion 
formation ingredient, and adjusting this extrusion condition, for example, an extrusion rate, temperature, 
etc. in said example 1 thru/or example 3 As shown in drawin g 5 , while forming the continuous projection 
100 parallel to the die-length direction with a height of 0.1 -2mm in the outside surface of a sleeve base 
material, 20% of minute crack 101 of sleeve base material thickness was uniformly distributed over the 
front face by depth of 10 micrometers - max. 

[0065] It is drawing showing the relation between the sleeve surface **** depth, sleeve reinforcement, 
and an interface clearance, and a depth of 10 micrometers - 1mm has large sleeve reinforcement on a 
front face, it can make an interface clearance small, and is the optimal range of ****, and by distributing 
uniformly the minute crack 101 with a depth [ this ] of 10 micrometers - 1mm, drawin g 6 can strengthen 
junction to cast cylinder-body 2a, and can make transfer of heat homogeneity. 

[0066] In said example 1 thru/or example 3, although distributed plating of the nickel system containing 
Lynn and an eutectoid object is performed at high speed and distributed plating of (Nickel nickelMLynn 
P)-silicon carbide (SiC) is performed at high speed, this nickel-P-SiC distribution plating has the 
following properties. 

[0067] When nickel-P-SiC distribution plating is performed to the inner skin of a sleeve 3, the plating 
film 50 which contains the nickel-P matrix 51 and the eutectoid particle 52 of SiC as shown in drawing 7 
in the inner skin of a sleeve 3 is formed, the oil pocket 53 which benefits lubrication from a honing eye 
forms in the front face of this plating film 50 — having ( drawin g 7 (a)) — further, if sliding of the piston 
5 by operation is repeated, when wearing out the ****** nickel-P matrix 51, the new oil pocket 54 will 
produce the eutectoid particle 52 of hard silicon carbide (SiC) like drawing 7 (b). Therefore, cotton 
intermediary oil lubrication can be made to perform good at a long period of time. 
[0068] Moreover, if the relation between temperature and a plating degree of hardness is investigated 
about the above-mentioned nickel-P-SiC distribution plating, nickel-SiC distribution plating, and hard 
chrome plating and especially nickel-P-SiC distribution plating will be heat-treated at about 350 degrees 
C, a degree of hardness will be higher than hard chrome plating, and a degree of hardness will be sharply 
raised compared with nickel-SiC distribution plating which does not contain Lynn (P). This shows that 
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the degree of hardness after heat treatment is raised by making Lynn contain. 

[0069] In this example, when the adhesion of plating was evaluated by the file trial, the drill perforation 
trial, the heating quenching trial, etc. about what plated to the tabular test piece, it was checked that 
adhesion is improving clearly compared with ingot material. Moreover, maintaining the output engine 
performance, when an internal combustion engines durability test was performed, the conventional thing 
reduced to 2 by about 1/was checked, and oil consumption did not generate troubles, such as plating 
exfoliation, at all. 
[0070] 

[Effect of the Invention] By invention according to claim 1, as explained above, since silicon (Si) particle 
size can be made sufficiently small by using the ingredient which carried out solidification extrusion 
molding of the end of rapidly solidified powder the silicon (Si) content of a sleeve base material was 
made into 1 5 - 38 % of the weight, in the alkali etching process which is pretreatment of plating, the 
deposit of plating is not checked but the adhesion of plating is secured. 

[0071] The aluminium alloy which constitutes a sleeve from invention according to claim 2 is made to 
contain silicon (Si). By a mean diameter using this silicon (Si) as primary phase silicon (Si) 20 
micrometers or less, and carrying out alkali etching processing at the inner skin of a sleeve The silicon 
(Si) of sleeve inner skin is removed by alkali etching processing, and irregularity is formed in sleeve inner 
skin, and moreover, since the mean particle diameter of a silicon (Si) particle is small Can form detailed 
irregularity precisely, the plane-of-union product of sleeve inner skin and a deposit increases, and much 
more improvement in affinity is possible. There is an anchor effect by irregularity, heat transfer area can 
increase by the increment in a plane-of-union product further, heat can be promptly radiated in the heat 
of the combustion gas added to a deposit, and it is a pile to a lifting about exfoliation of a deposit. 
[0072] By making the aluminium alloy which constitutes a sleeve from invention according to claim 3 
contain silicon (Si) 1 5 to 38% of the weight, since there are many silicon (Si) contents and the mean 
diameter of a silicon (Si) particle is small, more detailed irregularity can be formed precisely, the plane- 
of-union product of sleeve inner skin and a deposit increases, and much more improvement in affinity is 
possible. 

[0073] More detailed irregularity can be precisely formed by carrying out condensation solidification and 
forming the aluminium alloy powder whose mean particle diameter is 20-100 micrometers about a sleeve 
in invention according to claim 4, the plane-of-union product of sleeve inner skin and a deposit 
increases, and much more improvement in affinity is possible. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] A sleeve is the sectional view of the water cooling type four-cycle internal combustion 
engine of dry construction. 

[Drawing 2] It is the sectional view which meets the II — II line of drawing 1 . 

[Drawing 3] A sleeve is the sectional view of the water cooling type four-cycle internal combustion 
engine of wet structure. 

[ Drawin g 4] It is drawing showing the production process of the cylinder block for internal combustion 
engines. 

[Drawing 5] It is drawing showing the condition of the outside surface of a sleeve base material. 
[Drawing 6] It is drawing showing the relation between the sleeve surface **** depth, sleeve 
reinforcement, and an interface clearance. 

[Drawing 7] It is drawing showing nickel-P-SiC distribution compound plating. 
[Description of Notations] 

1 Water Cooling Type Four-Cycle Internal Combustion Engine 

2 Cylinder Block for Internal Combustion Engines 
2a Cylinder body 

3 Sleeve 

4 Piston 
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•Ja> (s i) a^bLooait^T/us-^A 
**<D*JS««*lcaffiS^fc«RO*3av'Ja> (S 

[003 1 ] Xt^T/S 2lZfcl\T. — S-feSlMiJSHS 

[0 0 3 2] 7>*rv-J& 3lzj3l\"C\ ^g<fc£;hf::tl?fc 

[0033] Xt^V^S 4lCfcl^T\ ffLaJLfilCH© 

CCDXt^^S 4lzfcl>T. #LitiL • JftS]»a>X'J-- 
^+ffi*^l2»<&«S£P•;/£^x;^«i£ (HRB) 4 0 

[0 0 3 4] Xf7?S 5|Zfcl*T. X'J — ^*»fi* 
[0035] X-r^^S 6lCfc(t^>X 'J — ^3(Dy'J > 

<fcyfr*5o f Ltv'J >y^p^^ 2<&«-aJ&l/*>'J > 
ytf7(0«tt»XA<3lffi£*i£o 

[0036] xy — ^(D^a^ffnzx»j-^na@iciHj 



**fca«ftt*a>*»ftf**B»'r*Ci:lz:J:y, AX 
X hWni=*tt(Dtt«J!iPXfe-5LM*xy— ^±(*<DBa 

i\ (x^f>^) »rc*y»«-r*ct3&<-e*« 0 * 

10 lt£H]oT4,<*:l^ 

[0037] ::tva^h^xhi:ft Sg^5 0 

sa>jsataflE"C7-**tajit-r«*(DS*5. 

[003 8] Xir-/^S7lCfclxraie^ll!fi**L^ 0 
CCD^M^CDXU— ^SCD^Jg^P^^^x^USEJg (H 
RB) 4 0i5l±itt* € J:3lC»«l«ftftSBB-r*. 
[0 0 3 9] Xf^7's 8[cfcit6* -v+fflJil** xy 
20 — ^rtffi<o> ^+-cfcy, »*»izte % BiBBffla. t^u 

[0040] *a«iBii#xBc:fcizai^a)2oa)*a! 

l=9au±TI=Ba^Lr|irxBa>ttBJK«B£-r«. tK 
JfcfflB«7»lc*CDXg-^a)»i(il*-c#4/£lta^3bMc 

[004 1] f UUi±fl)y ?*aS Wf-;7"S8) 

* **BK:*— ->*tt±lf £»U > ->*ftK(D«^ 
£M£L<l*ft]5 0//rTu ig^(Zj;orii2 0/im-1 
OOz/mt-r-Stt^ifC. ^ ^+B(7)®a$^ 1. 0/i 

40 »6*Mc-r«c:fcA«-e*Te^ h>4&t/tfx h>y > 

fcfclC. x>S/>*^jKD«»1t*<fi|±LB»tt*l«fl± 
JtSCi*<-Ct4o &fc\ RziliJ I SgtteCDBO 
6 0 1 IC£tf)&tLfc4 # a)-Cfc-&o 

[0 0 4 2] Z<D§£B8(Dmn0)l&mX-l*. 7;U5-^i* 

>y*# 2 a ICd^ffnBBBffli/ U >??n '^2 

[0043] tt*0)xy-^»»fctt % Bflfli LfciSLtt 
50 w<D»»ff La4Lttl4tt«WiSl^i/y P> 
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[0 0 4 4] C<Dcfc5lZvU=l> (S i ) ttlJl 5 

s i &*><g&i o um^iz^u-oXL^otzisb. mm\z 

[0 0 4 5] Z<DfctoXU — -?3fi2|iia3aaA<2 0~ 1 
OO/i m(7)T;U £ Adft»3R£*«fflfc LT»dM- 
&C<hTr. :<^y'Ja> (Si) S¥^agA<2 0//m 
J^TCDfcJiiv'J zi> (Si) £LTl>£ e ^ 
mT*&&T)Vt> y x^V^XfffefcUT. v'j3> 

(S i) %L'&fi<2 O lim&LTt+&']*$l*tzto\Z % N i 

[0046] c<Dcfc^(c. 7sU-^3^^/S-r^>r;u5 

-OA^&fCv'Jnv (S i) £**r$1i\ d CD v U =) 

> (Si) £¥i$)f&gA<2 O^mmT^tOS^UnV 
(Si) <h L. X'J— ^3CDP^I^®[CT;U* 'Ji7f> 

^S-r^c^-e. xu- :?F*jJ§®(Dv'ja> (si) 

BlC[H]db7Wfcj££;fv LHv'J3> (S i) 

> ^*Ba>WB*ficU=< l*. 

[0047] **)-Z?3£mf$.?&T)l>$-r52 x 
y'j3> (Si) 8li%t^$t 

§-i:r\ v'Ja> (s i ) ^Ov'Jzj 

xsi) tt^<z>¥*9iftai*/h*L^(D-e. cfcyfifeSffl^na 

ftBBA<l|ttLttfttta)J:U--Ba)n±^RrttTft«. 
[0048] Sfc. X'J-^3S1S/i)cr^T;US-^A 
n^l^li. Sil8BLf-cfe3l3vUi3> (Si) $-15-3 

2 (2 0 0°CICT) fcU S/«J>y*»2 a (DttBBft 



A^4ADC1 20)|iK3|«a2O (200°CIZT) 
<t) XU-^3(DWiajy'J>m2a© 
JS^?g&»£ y 1 0%/Jx$^faiCLTl>^o 
[0 0 4 9] LtztfiT, 7;i5-^A^S07'J- 
:?3£. TJUS-^A^g|it(7>v'J>5r*t*:2 alzSI 
Strii^. X «J - ^ 3 0)nai3y U >y$» 2 a iOg 
BtfttiJH** xy-?3tftaft$*lTBBB-r *- 

5-3 8BS%#<rStK xy-^3 0^gg5i^a^i> 

■J 2 a OBBBBftd: y '>fc <ttlO 

ttB-efty, *>y>y«(t:2 aflcoBBJRIB&tfBBtt 
0)BttBI=J:«xy— ^BAftltA^BfDd*tr« XU 
— ^3i!:i>'J>y*i*:2 a £ 0>IBlzBIBIA<± Cfcl\> 

[0050] Xy— ^S#|Z % 7J!/5-OA^ 

i:v'J3> (s i) *to5.fcfb*«fct*o36#»ntt 
*B<b»LffiL»fifc»»*fflL^r»UiliPXlCcfcy^fiK 

20 u c<&»ujjDxjM<k mtLiinm&m* : &&m&Mm 

*®fza$ 1 0 um~ 1 mm(Df/jN^7 7^J- 

*y— ^lcjtolLfcB**fB»BI=*B. fc£ 

tM*&tf ^ ? * £ »-r «t 5 ic-r ^ c t r% > y > 

[00 5 1 ] BIEttffilC^T*;*y--:73a>S 

30 iMfi) *y (ffijfr. *fttffc£*x&cD-c% i 

0 0°C~3 O 0°CfI]£) , S/'Ja> (Si) *15-3 
*<*2 aa>ttBB«»«fey>ft< tt 1 0%/Jv$ftfflT* 

fey. xy-^»«)ftit»*<B***i. xy-?at?/ 

•J 2 a tO)IHJ-e«IB^*±-r*Zt*<ft< % X 

y-^ABanffdL XnflEtflM*a*u X'J-^3R 
ffl«BA^&0)J»l*. J<?4rB* X'J-^3*i*|^^jSr 

40 t^-C** 0 

[0 0 5 2] »fc % BS^*7« (SStti) ; Br«0> 
^'v*tiL, *— ->«ftt±lf*LTXy— ^3rtB 

6 ^ TfOu h 8 \Z& y ttttLTMKttia^: LTffl^ltT^ 
TLfcB, AB«B«XIE-r«j:. ^'J-^3tf»M 

-jftmoi' y 2 <7)^iS(D7t-ou h^m y i*n«t*< 

±A<y, BB»ic«tt-T4-*. xy-^B0>*;uh 

50 Jt(D*Mffli:tt4i/y >y*»2 a lif?fiflg?ilc^ LTC7) 
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fctttttt/J^l^ vU3> (Si) $1 5-38M 

l#$tt. tfA h>M>^4 bi::£&«*&^1 2i^7> 

[0 0 5 3] mm&t LXit. XU-^Sttlz. J IS 
2 0 00SSfcliJ IS6000l(D£tt^l:2 10 
5ll%Oy'J^> (S i) SaD*fr<b^ffijaS*Ogl 

[0 0 5 4] ZCD J I S 2 0 0 O^^^-Xt L94fej| 

ffl/£<h&&ScD:>'j zj> (s i) SJjn*.fcT;u== -OA 
*fto*i»aHI»*i*. TJUS^OA (A I) Sfi**£ 
U ±<**lz, i/'Ja> (s i ) * 1 5-3 811%, 

» (Fe) 5I^^T, ffi (Cu) t1. 5- 

6. 811%, V^y^A (Ms) t1. 811%^ 
T» (Mn) SO. 2—1. 211%, ^7PA 20 

(Cr) SO. 1lS%JUT. SCB (Zn) O. 311 
%JaT. f^XTi) O. 2MM%iaT<t Lfco 

[0055] C(E> J IS600 OlJ^-Xt Lil^H 
fflfiti&SliDy'J^^ (S i) Sfln^fcTJU^OA 
**(Dft^»Bt»3R(4. (A I) SS**£ 

U >>«J zi> (S i ) S 1 5-3 811%, 

ft (Fe) Si. 0SM%1^T. S3 (Cu) SO. 41 
«%Jsl7\ 7^yW (Mg) SO. 35-1. 51 
M%iUT. ^7>:tf> (Mn) SO. 8li%WT, 
A (Cr) SO. 3 5H%WT, ffifq v (Zn) O. 2 30 



5ll%iaT, f^XTi) O. 15lg%£LT<hL 

[0056] HJSCI1 1 14. J I S 6 0 0 O 606 1 
-2 5S i «D»»B»5RH<b»LaSL»*^U— 3f»» 
tLt, COrtllCN i-P-S i C»»S^^7^ 

[ 0 O 5 7 ] Sg|fe0J 2 14. J I S60O0St'6O6 1 
+2-4Fe-25Si A»XDt»^B1bff LU Ltt« 
^'J-^StttLt, CCDP^®(ZN i -P-S i Ctffffc 

[0 0 5 8] S|Jfiffi|3te. J I S 2 0 00JR-C20 1 7 
£*:I4 2 O 2 4 - 2 5 S i ll^Bt»*B^b# LffiLS 
SX'J — It, CCOP^SfCN i - P-S i C# 

[0 0 5 9] CCDg|lSffiJX*l4. *^;U;8MM«Mli:>'J 

>y«»o>a*-efcy. ctLi^fta^tt^y— -?ffi»s 
{EttawftftttiittXfr&a*. tfteaattttasses 

[0 0 6 0] Z(D7'J-?»©»tt % &ttM1£SISii:i& 

u waffirc«RftBi*»aLfcx'j— ^-e»y. si 

fc^-r^5lcxy-^S»<D«JK!S«aaSl 2S i - 
3 y'J>Jf*»ADC12 
<tit&LTiS3£Lf- 0 BS*tfT?fciv'J>y**AD 

c i 2(D«K3Sflia < t(DJt^i4o. 8 5-efcy.xy- 

[0 O 6 1 ] 

[Si 1 
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as Cast 
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250^ x lhr 


01 
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[oo63] $ . m&frsiftonmmiBitf&'pT -s t . 



50 



[0 0 6 4] flJlEHSStffl 1 7bSSH(6«3l=a3l*-C. ^ 



f 



»B»*Ilft;#LUL»ja*t»*fflll^T»ttllPXL. C 

(DnmmjLtkik. mtLtfwm&m.. ^mm^mm^^z 

fC.S^O. 1 ~2mm(&fi$*ft|::^tTfcg^L/^ 

fiioo^MtStWc, a®Icgil3F 1 0 //m~&;*: 
— ^S«ll$(D2 096<Dft/h9 7?9 1 O 1 £- 

[0065] m6\**ij-z?&m£%mzt7si)— y& 

/im-1mm*U'J-^S^^<, SBBKM*/hS 10 

0 u m- 1 mmC0«S/h^ 7'^101 £— £i± 

[0066] «TlBSI«6«17!iSj6Jfi«3lCfct^r. U > 
a«*«**#t?- v^3R(D»tk^ ^*t*a-CfTtt 
-^>r;u (N i ) -'J> (P) -y'J a /\>f 

h (s i o o>#»y ?*effir?i??4,a>-efc<&*<* 

CCDN i -P-S i C^tfey ^(7)cfc5^14M^ 
^■^"^)c 20 
[O 0 6 7] XU— ^3(DP^H15ICN i - P-S i C# 
V^ZmLtzm^ilZ^ X'J— ^3CDl*3^SIC. 17 
fC^-T^a^N i-P7h'J*^X51 RXfS i C(D#* 
^5 2^1^ O^iJtl^o Z<D*V 

^so(^a®ic(i. a»a)fc«>iz^— - xfrnt^u 

}\,iR*rv h 5 3*<ffi2j£$*l£ (17 (a) ) 

17 (b) (Dcfcdlc. It>v«Ja>*-;W h (S 

1 C) (D#tflrS^5 2liiOtN i-P7h>J'^X5 

1 tfmm-Z>ZtlZ&i) s mtztZ*<(lWrv h5 4A< 30 

[0 0 6 8] Sfti* y*«ftfc<BBB«£, ±15 

<DN i - P-S i C»|fe> S/*<t. N i — S i C^ffe* 

^+<t. /\— k<7pa> v^-tiz-o^xm^zt. N i 
-p-s i c#tfc> ^^rii. «t <ic3 5 o°cmmvf&m 

mt*i\i* /\— K9DAjc?*<fcU U> 
(P) £#£fc(^N i -S i C#gfc> y + ttt^ita 

r J»fli3«a>«ft A*** b*i 4 d t A^^«o 40 
[O0 6 9] C<D3li£0«T*l*. ««KHftlzy^**Jt 

[0070] 

[«W<DjftlR] Ul-hKMLfc*5lc. B*Hl lcfg«CD 50 
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SSffl-ei*. ^s«cov'jzi> (si) tfiji 

5-38 fifi%t Lfc«Jfr»B»3fc£Bfl:» LtB L/Sfi^ 
Lfc*t»*fflt>*^tlz<fcy % v'ja> (s i) 

[007 1] If*Jg2fcSS«<D^Tf*. 

fi£-T£T/u S 'J =i > (si) 

tt, -0)vUa> (S i) £¥fttt«A<20//mJaT<D 

aSi/'Ja> (Si) fcu ^'J-^rt®ii:7;^ 

XSi) h*T)\,1* 'JX7f>^J|iIt^$*it, X 
"J— ^WJBBI=IHCiA«»***i, LA*i*>U3> (S 

»*-e#, 7ftBB&>?*B£4>tt*BK«<JM 

* -ja.SA<fc ?b i=ttftBBa>BttT?M&2Biift< 

[0072] M3K9i3fcGiKa)«ni?a. 
tit? £>r;u3= v'j3> (si) $15- 

3 8ll%tf$^Ci:t\ v'Jn> (S i ) a^m. 
*<2K* ^Ovyzi> (s i) 8HF©¥^fftSI*/h*i* 

B t * v *B fc attftflflWitai Ltttetta ct y - BO 

[0 0 7 3] B3R*4^|H|S(OfSWTM*. 
*SII84<2 0-1 0 O /im0)7M>5— ^A^&f&5fc£;& 

»ntirMt6uf^ cfcy«tt3Siaci£«sB^ 

JT0#* XU— 7nBB&yy*B&0>tt*BflbWtln 

L«*tt<Dj=y-Ba)iPi±A<ajtB-eft« 0 

[12] 11 0)11-1 iai:j&5iSit*ifc4o 

[13] x»j-wiaii®**a4^9^rtii 
[14] rt««Hfflvu>y^a^^o)is[ifixs**-r 

iT'fe^o 

[15] xu-^SWWSI^I^^titfe^o 
[16] XU-^B #38188* &x'J—?!M£fttfJ|Lfl 
■M<DBft*»1-B'Cfc«. 
[17] Ni-P-SiC»»a^'V*S^titft 

2 a v'J>^*i* 

3 X'J— ^ 

4 ex k> 
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r^Ml [i2] [g]3j 
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0 1 2 
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17] 




(b) 




(51) Int. CI. 7 SSflJiE^ 

C 2 2 C 21/02 

C2 5D 15/02 

F 0 2 F 1/00 



S*|58m§§Barti&rfl2500#ife -VV/NSSMitt 

tl^llSfflrtiSrM2500#ife -V7/\«|H| 
**:£#*±rt 30 



F I 

C2 2C 21/02 

C2 5D 15/02 

F0 2F 1/00 



T-73-r (##) 



F 

C 
G 
F 

F$ — 3G024 AA22 AA25 AA26 AA28 FA01 

GA02 6A08 GAM GA16 HA07 
HA19 HA20 
4K018 AA16 BA08 BD10 EA33 FA14 
FA23 HA03 JA34 KA02 KA08 



